Abstract. To understand how land has transformed kiln in ancient Jingdezhen DongHe River Basin from the Yuan Dynasty to the Ming Dynasty, we create virtual maps of ancient study area and present such concepts that unambiguously realize a combination model. In this model, Model parameters and neighborhood rules are obtained with the cellular automata model melt Particle Swarm Optimization algorithm. Meanwhile, model performance is evaluated using Moran's I index estimation for selected landscape pattern indices and make a comparative analysis of different evolution with different number of candidate site and different conversion threshold. In overall, the model that we propose is effective and feasible in simulating kiln landscape evolution in ancient when Geographic Information and System information are lacking.
Introduction
Much of jingdezhen's ancient kiln research has taken place in NanHe river basin. However, JingDeZhen kiln landscape of the ChangJiang waters mainly focuses on the NanHe and DongHe river basin (Song-jie L, 2011). Thus, the transformation process of the kiln in DongHe river basin is very important to reveal the complicated phenomenon that kiln can evolve from farmland, shrub, wild land etc. This paper makes use of PSO algorithm's advantage to search and optimize in the space quickly, programs the fitness function in Matlab7.0 software environment, determines the location of K target grids from 60×78 grid space and makes a comparative analysis of different evolution with different K value and conversion threshold value, getting the right value. With the right value, the simulated Moran's I index is close to the actual Moran's I index, proving that the model is also effective and feasible in simulating kiln landscape evolution in ancient times when Geographic Information System(GIS) information are lack.
The Virtual Ancient Map of Study Area
Because Jingdezhen GIS information has not been established at present, it may not have similar satellite maps of it in the Yuan era historical period, which results in the detailed terrain of the study area at that time having no direct access. In the actual drawing process, by comparison with the screenshot of the study area via Google Maps, located DongHe and the surrounding mountain land can be first identified and then the land information except mountain and river is randomly generated. In FlashCS3.0 software environment, the indicated study area in figure 1 can be divided into 60 rows and 78 columns grid data by use of ActionScript3.0 language, each grid plot area is 20*20pixels,Using the above method to get the grid map. The map is shown in figure 2 , in this map, indicates the idle land, the farmland, the clay mine, shrub, forest, the river, and kiln.
Fig.1. Grid map of study area

Particle Swarm Optimization and Cellular Automation Model
To facilitate research, this article looks on the study area as an island, the division of the CA of the square grid space as an experimental basis, using the Moore neighborhood, fixed value boundary. Suppose map _maps is a 60×78 grid map, each grid cell is 20*20 pixels, cellular space
,and state sets
, number 0-6 respectively stands for idle land, river, mountain, shrub, farmland, porcelain corresponding productive land(kiln), clay mine. Center Cellular _maps [i] [j] has eight neighbors cell. The conversion rules f use the improved particle swarm algorithm, described as follows:
(1) Through particle swarm optimization algorithm to determine the location of K target grids from 60×78 grid space, making the average distance from target distance grid to the clay mine, DongHe and the surrounding mountain is the minimum K. The K regions will be developed into candidate land of the kiln. 
(4) Whether a region can be developed into a kiln can be obtained by the formula 3, and then set the probability threshold, if the result is greater than the probability threshold, it can evolve into the kiln; otherwise, it can't.
Experimental Simulation and Analysis
The parameter K and conversion threshold in the evolution rules are the most main factors affecting the process of the evolution. So, this paper adjusts one of the two factors to experimental investigation when the other related factor is unchanged. Select two periods of simulation results in the Yuan dynasty and the Ming dynasty for comparison, table 1. shows the contrast results. In this paper, Moran's I index is used for model checking, and the compared results of the table 1 are programmed in Matlab7.0, as shown in Table 2 . From table 2, we can find:
Table1. Under the different values of the simulation results
(1) If k values are the same, the simulation results when Yuan and Ming dynasty's probability threshold value P is respectively 0.6 and 0.4 are better than those when probability threshold P is respectively 0.8 and 0.6, because their Moran's I index is closer to actual value. This shows probability threshold value shouldn't be set too high, and being too high means being too harsh on the candidate plots' geography conditions, which causes most candidate plots unable to convert to kilns, far from the actual circumstances.
(2) Because of the chronological order in the evolution process, the setting that Yuan dynasty's probability threshold value is higher than that of Ming dynasty meets gradient location's actual circumstances. (3) Evolution process is continuous, so the two dynasties' simulation results should be linked and analyzed. It's found that when K value is 39 and when probability threshold value P of Yuan Dynasty and Ming Dynasty is respectively 0.6 and 0.4, the simulation result is closest to the actual circumstances.
Conclusions
Making use of PSO algorithm's advantage to search and optimize in the space quickly, based on the cellular automata model, this paper simulates the evolution of JingDeZhen DongHe river basin kiln landscape from the Yuan Dynasty to the Ming Dynasty. It compares and analyzes simulations with different K value and probability threshold value, finally determining appropriate values. With the value, Moran's I Advanced Science and Technology Letters Vol.53 (ACE 2014) index from the simulated result is close to that under the actual circumstances, proving that the simulated spatial pattern is close to actual circumstances and that the model can solve the problem of landscape evolution caused by GIS spatial data deletion.
